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Tbe object* of The Agricultural Ledger are 

(i) To provide Information connected with agriculture or with economic 
in a form which will adroit of its ready transfer to ledgers; 

(a) To secure the maintenance of uniform ledger* (on the plan of the Okt***^ 
in all office* concerned in agricultural subjects throughout India, igsHj 
references to ledger entries made in any report or publication ** 
readily utilised in all offices where ledgers are kept ; 

( 3 ) To adroit of the circulation, in convenient form, of information on any ^ «j> 
connected with agriculture or economic products to officials or other pe^, 
interested therein ; 

4)' fo secure a connection between all papers of interest published tn 
relating to economic products and the official Dictionary 0 / 
Products, With this object the information published in these Ledger* % 
uniformly be given under the name and number c4 the Dictionary w * 
which they more especially amplify, When the subject dealt with U**i 
been taken up in the Dictionary, the position it very possibly would ozn?* 
in future issues of that work will be assigned to it. 
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REPORT on thi COAL SUPPLY or INDIA. 

multi of the Examination of Selected Samples from the Principal 
Sea me* (With Appendix containing Tablet of Remits.) Bg PftOftttO* 
Wthohaii R* OUNdTAM, M.A., F.R.S^ Director of the Scientific Department 
of the Imperial Institute, London. 


The valuable and interesting report b y ProfwsorW. R. Dunstan, m^tTOiir 
FJL&h ^produced in these pages may be fittingly preceded by the 
flowing brief account of the manner in which the present inquiry 
originated. 

In t$qs 8lf F. A, Abal, Bart K.G.8., Secretary and Director, Im- 
perial Institute, forwarded to the Government cf India in the Revenue 
sad Agricultural Department a report upon the specimen! of coal 
tiaaimiued by the Department for exhibition in the Indian Section of J* * 
the Imperial Institute and for the purposes of examination. The report 
included the results of the technical elimination in the Research 
Department of the Institute of the whole of the samples and of the 
ekmcnuiy analyses ai those which were shown by that examination 
to be of superior quality. 

la Sir F, A. Abel's letter on the subject, Flying Seal Series 
Ko. as, dated yth March, the following paragraph occurs 

" In no instance was the sample received sufficiently large to permit 
ri practical experiments, with a view to the determination of the calorific 
raise, etc. Should experiments of this kind be desired in any particular 
4 hey can be carried out In the Research Department, provided 
«««r two cwu, of the coal to be thus examined ns forwarded.” 
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Oo the cate being transferred to the Reporter on Eau^ 
Products tar farther solos, those 8nn» who had previously *996*1 
■ample*, and other* were incited to furnish about two cwu. «f ^ 
(root their respective collieries for ascertaining the calorific value uri 
chemical composition. A reminder was subsequently issued to fe 
Managers and Proprietors of the collieries which had not raponid 
to the original circular poiniit% oat that the coDectioo of ttatpfc, 
already to hand was id 10 represenutivq a character that it teemed «. 
desirable that any collieries should be omitted. 

The second larger 'series of samples now reported on fora the 
result of that correspondence. * 

It may be mentioned here that oat of 4) com panic* and iadhi. 
dual* addressed. 18 furnished samples, and only 17 either did set 
reply (11) or declined to avail themselves of the offer placed beta* 
them (3). 

*». It may also be well to eipiain that the numbers quoted in Title 
II., column 1, and there described as Indian Invoice numbers sit & 
reality the Indian Museom Registration numbers. Smaller duplicate 
of the samples furnished to the Imperial Institute were in evert 
case retained in the Indian Mtneam both for purposes of verifies®* 
and in accordance with the standing rule which provides tint fc* 
every specimen despatched to the Imperial Institute an exset dtrpfi- 
cate shall be retained in the Indian Museum. The advaotiges at 
this procedure are obvious. A London firm is tints enabled w 
communicate with its Calcutta correspondent, or tier tvrrrf, refemar 
him to a sample exhibited in both the Imperial Institute and tie 
Indian Museum under one and the same registration number. 

It need only be remarked that the Director's report on the ml 
supply of India together with the table of analytical tesuhn* 
printed in their entirety. The portion of the appendix centrism* 
the diagrammatic arrangement of the chemical analyses and tfie 
specially prepared map of India arc not, however, reproduced. Tk 
n n/ |k tr, only addition is that made to Table I. where the statement giving the 

outturn of the collieries for 1896 is brought op to date by tamtiai 
the official returns for 1897. 

Introductory. 

At the Instance of the Government of India an examtastim 
been made in the Scientific Department of the Imperial Inatfene sf 
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— of winch knwthw proviomly tJT "«• 

The coals were collected uder the wpemwoa of Or. hwfl Watt 
{JLE, the Reporter of Economic Product* to the Indtuo Govern' 

■* Two *eiie* of camples have been received. Th. first mric 

Jwmed the tobjlct of * report from ibe Sde mific Department ia ,», 5 

•tech hat been printed In the Indiu *• Agricultural Ledger Nos 

4 ttat year (*v «/» " Imperial Institute Journal, 1 Vol. i, No! / 

pi«j, end “Annual Report of the Indian Committee of the !«• 

rmti Institute," India Office. 1897). The remit, of the analyals 

18 th» fim and smaller series are, for convenience of reference, cw *». •» 

wieded m the table appended to thii Report, being marked bv 

a* ttieruk. The second, larger, and more representative M rie» 

tana the chief subject of the present Report. 

Literature. 

fa addition to the Report above-mentioned, the following work* Biwiomnk. 
m of importance in connection with the history, occurrence *£§?• 
dwmbotion, production, composition, and characteristics of Indian 
wai:-“ Memoir* of the Geological Survey of India,'' 1 871-0- 
W«* by T w. H. Hughes, F. R. Mallet, W. King, F. Mottling! 

T«D|ta Touoht, P, Hs Bom, etc, ; Ball’s " Geology of India/' Vol. Ill 
1**1 ; Watt'i “ Dictionary of the Economic Productt ol India " 

^ W ‘ nig " 01 the Em ‘ lndiM R**lway 
J 1 " K * ri ‘ ub * ri Coalfield, with some remark* on Indian 
,* k ’ \ w’ W * *" Proceeding* of the North of England 
tatrtute of Mining and Mechanical Engineers,' 1 t$8o; "Anneal Re- 
wrwef Mineml Production i. India "for ,896 by Dr. George Watt, 

“ 7 “ Cakntta, 1897 ; *• Imperiai Institute Series of Hand-books 
- ^- Commercial Products, No. 9, Indian Coal," CalcutU, and 
tapsnal Institute, London. 1893. 

K will be convenient to briefly summarise here the chief points 
■ connec tion with the occurrence, distribntton, production and 
******* of Indian coal. 

Occurrence. 

Era® the eahanstive investigation, made by the Geological *..* tafia. 

daw the Iaadistn «mtl m«««re. belong, 

■* lik* those in England and Wales, to the carboniferous period! 
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tttiar ml* #/*, that of Assam and Upper Boras, U priao^ 
crciiceous and tertiary. This difference la the occurrence of h 
India and Groat Britain it important In accounting for 4 
the pecnliaritiet in the composition and character! of Indian cm3 u 
compared with English and Welsh coal. 

Distribution 


Coal 2a widely dittHbnted throughout Into, except in Bosk* 
and Sind, the North-Weat Provinces andOudh, RajpuUnt. «*$ 


Mysore, where the mineral Is either scantily distributed or sstvtfy 


absent. 


Many of the coal-fields hare not been felly explored **j 



only a small proportion of the total known coal area is at pram 
worked. The seams in Bengal and Assam are frequently from « 
and 80, to as much as 180, feet in thickness. The pits are ohm tt 
considerable depth; at present the deepest appears to be stag 
700 feet. In many cam the working of the seams leads tern 1 
escape of tittle or no fire*damp, so that the miners are able to wad 
with naked lights. In 1895, *55 collieries were at work, bat ,t 
1896 only 17s were in active operation. At the preseat turn 
Bengal produces more than three-fourths of the coal mined in lef* 
The localities and extent of the local production in India mi? k 
learned from the following summary! taken from the last pabiafctd 
returns (1895 and 1896). The chief coal localities ait 
(roughly to scale) in the map* which is appended to this Kepoi 
This map is one prepared for the " Hand-book " at the kmm 
of the Indian Government in 189s. The principal railways* 
are marked, are important in connection with the questo * 
transport. 

A88AM.-Tb* mines in Dufta, Khasi and Jaintia HjMj 
latter including the Cherrapunji mines, the Garo and Nsgt 
the district of Lakhimpur, in winch the extensive mines of 
occur, are of considerable importance In relation to the _ 
extension in this Province. The thick seams of the Mtkaa 
are being actively worked, and are estimated to furnish 1 
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mm. fa 1895. the poxfaction tm ouo led m tyf.yty tootfln 1896, to 
»77**5f tom. fa bubm the boring i* usutllr made horiron- 

•fy Wo the tiUride totted of by * verticd shaft. 

MALUCBISTAy.-Thit Province produced aj,j s9 l0M of 
«** w 1895, bn, only 10,571 ion* in .896, the chief mine* brine 
*M of Khcwmnd Qoetu. Much of the cori u too friable to be of 
feeml we. 

BKSGAL-ln 1895 U«re were a 18 collicriee it ^ 

*K»* *.7*6»* 55 ton*; to 1896, t 54 coUicriei were worked pro. 

5.037.9*0 'on*, rained at R8 M 6, 4 u. The principal 'field. 
**• ;-8*r*M*orl (*oo mile* from Calcutta j, covering g i ( , ulre 
we* and estimated to contain 136 million ton* : Honioa^i. 
amrmkmr (about 130 mile, from Calcutta), covering w lewTcoo 
•9“* mile*, and representing i 4 thotuand million ton* ; JhJu, 
ilew mile* to the we*t of Raoigaaj, covering *00 aquare mile* and 
npromnting 4 6 5 million ton* ; /to*«ro, do*e to the Jheria field 
rt * th cover* *10 Kjuwe mile* in thick mam* ewlm.ted to conuin 
i c» million ton* ; A’oKA Koranpura, which occu P ie. 47 i » qu ar C 
****** reptetenting 8,730 million ton* ; south Karanpura, which 
tvprtacnts .boot 75 million ton* ; niumgu^, covering rco 
>qmre miles, and representing about 11 million ton*; Ramgarh 
..man field, ronth of Bokaro, occupying 40 square mile* and 
mpmenung abom 5 million ton*. Other field*, at present not largely 
npon, are TaUMr, lUUmahai, and DarJetUmg, where 
\hm » * narrow field of graphitic coal. 

ACAJM— The mow important fields are the Thingadaw on 
the toawaddy, and tbo*e on the bank* of the Chindwin river near 
blewa. The ootpnt of coal in Burma amounted to iy,* i 9 l0lu in 
1^5. and to *>,993 ton* in 1896. 

J** TR f L ‘895. Central India produced 98.,,, 

«« of coal; m ,896, .,5,386 tons. The mow imporunifield 
J^eoriy one *y*je».tical.y worked, i, that of 

S’ltoJwv i‘r r kl 4 ? iIeS f r° m °* KMni SUti0n 0“ lh « E.W 

^ trrAt' ° f *** toporun « » * or 

the North-West Province* and the Panjab. The Umaria 

M. n, 3 77 * f!f’ *" d U 10 conuin ,8 million 

"* *"• * close to 

^^covermg 1,600 square mile*; Korar, „ ^ m , lel , and 

■mpwr, goo square mile*. 
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CJskrnAL rnOTIXCBSrA* 189$ the Cental 
produced tas, 7;^ tow «f cod* bm in preview yem the to***,* 
far greater. In 1896 it roee again to mm8s ***- Tha p ri^ 
mines are these of Mnhpmni, on the Great IxxSaa Penitmh 
way, about 100 miiea to the soutb-we* of Jabalpur, and Wmr m%l 
the latter, which belongs to the Government, k ttfyom&k kt t* 
iacreased production of 1896/ Other mine* are thorn of Skekpm 
and F**ck, K*r+*, Mend, and Bengerh ; the three lasur ; 
are In the Mahanadi valley, cover over 1,000 square miles tad * 
dude several teams of great thickness 

HYDERABAD*— The most important mine in Southern fo&t 
lathe Btof*reni, in the Dominion of the Nizam. The rap* 3 
1 $95 was 191,91$ tons ; in 1898, s6t ( 68t tons ; most ofk uten* 
Madras and Bombay. The Stagareni coills of especial insert* u 
being at present the nearest to the large deposits of iron ore «| tfe* 
Salem district, some of which is of excellent quality (*/ Awmi 
Report of the Indiaa Committee of the Imperial fosiimtc, Iwh* 
Office, 1897). Little is at present known of the large co*i 4 tldi 4 
Kmmnrum, Chert * , CMnnmr, M*d*v*r*m, and Bedttaimmi 
MADRAS*— The principal mines arc the RyfaksompM 4 
the Godurtri coal-fields, but they are scarcely yet in full *ocbt* 
order. It seems probable, from the occurrence of both coal an 4 tm 
ore in Madras, that before long an important iron smelting indew? 
will be established in this Province. 

FAyJAB,— The DanHot mines of the Jhelum district com** 
three seams about three feet thick. In 1895 they produced 7M*i 
tons, which were chiefly consumed on the North-Western ladiii 
Railway; in 1896 the production had risen to 79,017 tons. 
fields are those of Pidh, BhaganwaUa, Chdtmpaher, 
and B e nny , which, however, have not been fully explored. 


Mode of Working; Labour * 

For detailed information as to coal mining, coal companies, cod 
legislation and coal labour, reference must be made to the 
Institute Hand-book on Indian Cod." The following ecco**»d 
mining in Bengal may be included heft as indicative of the 
and conditions of Indian labour. 

Wattea* C.P. « The system of working varies very much. At Wartm, 

Provinces, where 100,000 tons per annum m wound by 0* 0 
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CM S«Mt *T bCa. (*-. *. 

ac*M •****•• 001 °* ,w ® <*■*» *<» fe« deep, the system nearly 
qyseodM the English. No women work underground, and work 
It chM fcoe* Monday morning to Saturday night. The work 
tana to divided into three shifts of eight boon each. The teamt, 
•kick wry from 8 to it feet, ate worked thus :-G»i!erie. or board* 
ted headway* are driven t * fee\ wide, and 6 feet in height, leaving 
th* roof coal and pillars 40 feet square. The coal i* to hard that it 
has » «» nicked and undercut, and then blaated down. The pillsn 
tie worked by splitting each from one headway or another, and then 
taking the far e»d 08 in slice. The roof coal comes with it, 

•‘At the Mobpani collieries a similar system is worked. The 
ddkukie* met with fn these mines, owing to the faulted and dis- 
tsbed aature of strata, are probably unequalled in India. 

-Th* Karharbari coal-field is mainly worked by three companies, 
the lUuiganJ Coal Association, the Bengal Coal Company, and the 
F.ut Indian Railway. The system here is similar to that obtaining 
alt ever Bengal. The working hours are from 6 a.m. to 6 r.u., and. 
perhaps, later, when extra work is required. Only four days a week 
ted work is done, and the consequence is that collieries must have 
1 far greater number of working places than the same output in 
England would warrant. All the miner's family work with him, 
tarrying or training bis coal. Picks of English pattern and make 
are now universal, the crowbar and tingle pick having been ousted. 
The workings are on the bord and pillar system. Pillars vary from 
ti feet to 40 feet square and 40 feet by 60 feet. In the shallow 
wines and thin seam (7 to 8 feet) the former site obtains ; in the 
thick sewn, (from „ to jo feet) the latter. Pillars are worked in 
the Meet seam in the following manner A 4-<eet chock Is placed 
between each pillar in the row of pillars (generally six in number) 
that tte to come out. A chock it alto placed in front of each ; the 
piBtr it then attacked from the front tide. When pillars are taken 
<mb. the chocks are withdrawn and the roof falls. 

remarks on the Raniganj coal-field given below apply In 
some measure to tbit field. Of sinking, coal cutting, the miner's 
***of holiday, lighting of mines, etc., the description in one case it 
* d«cnption in the other. Payments in this coal-field are weekly, 
« Sunday mornings, the miners resorting from the pay offices tdthe 
East Indian Railway bartr, which waa established to attract local 
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[iixm, and which baa done to. The Ubourea const* ef lew 
Mussulmans and Hindus, as also aboriginear-^amals 
The« ere tom Bunk, brought from Bengal to fetch the local 
how to cot coal. The local men, however, cat coal better, M ^ 
have discarded the Baari tabtl. Local labour Is more tractable, ud 
the Bauds are not in inch requisition as formerly. # 

14 Drainage is effectively carried out by Taagye's sped*! ^ 
lifting and forcing pomps, worked by bob-kvert from kw*u**y 
engines. The machinery is of good type, and winding and h*ai^ 
are done by good engines* Ventilation is attended to in the 
mines, mainly by furnaces or steam-jets. 

"The miners Jive in small villages, aggregations of huis of **j 
walls of bricks set in mod with thatched or tiled roof* The bate**, 
sists of one room, sometimes two, of from 6 feet by 6 feet to to f w 
by io feet in sire. Those better off have cow-sheds and gramnei, 
these two latter with the dwelling forming three side* of » 
quadrangle. The larger proportion of the labourers cultivate 
the rainy season, and work at the collieries only in the cold teases, 
say from October to June. Some of the labourers have settled devtt 
to coal cutting as a calling, and these work constantly, a Inn 
excepting Monday, which is invariably a holiday. 

M Coal cutting is paid for by contract at so much a trim or 
bucket. These are of various rises. The price generally amoumi 
to from 7 to 8 annas per ton for large, and if to if annas per m 
for small coal. All other work as stone cutting, sinking, nil 4 sr»fi£> 
etc., is paid for by daily wages. 

11 The coal is hand-picked into four kinds. Steam is larger tka 
a-inch cube, rubble larger than f inch cube, smithy down to J4ac£ 
cube, and all smaller than that is called slack or dust This pet* 
ing or screening is done by contract and for rubble and smith? tk 
coolies get about 4 annas per ton. Slack is not paid for. Losdisg 
is done by hand into the railway wagons. At the mines tippler* *» 
used for discharging the coal from underground trams into Use 
wagons that run in the narrow-gauge tramways.” 

The following notes on the Raniganj coal-field tie b? 

Mr. T, H, Ward 


* "The Chord line. East Indian Railway, passes acrom this cori* 
field, and the collieries are clustered on either side ami aloof tk 
Bmku Jisanch, ridings and branches, up to six miles in W* 
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(M Supply d la&u (IT. * DmmHmm.) 

^ by fwfcwto etterprioe, connect most of the collieries to the main 
^ * Hof* •Pp8**i wire* rope guides, txtd tipplers, and the 

rogdkr paraphernalia of an English colliery am fast supplanting the 
primitive * 1 ^’ **<* bockei of a few years ago. These gins were 
{and sometimes are •$!) turned by women, 15 to 30 being employed 
m each gifr. They kept time to a monotonous chant which they 
iapg m they tramped round and round. The sinking in the district 
h easy, through soft sandstones, no brickwork being required to 
protect the side*. Hetty water is sometimes met with. 

**Tbe coal in the east of the field is very strong and non caking. 
The sandstone roof is also eery ttrong. and comes right down imo 
the coal Practically no timber is required in working the coal in 
the manner described below, fn the west of the field, at Sanctoria 
for instance, the coal is net so strong, though the roof is everywhere 
the same. From Belrooi near Sitarampur, westwards, the seams 
nocked are all coking coals. 

M The seams worked are seldom less than 10 feet and sometimes 
retch it feet, in thickness. In the Ilarakar Coal Company's Kumar* 
dtibbi Colliery and the Bengal Coal Company’s Liakdce Colliery 
t» the west of the Barakar, the enormous thickness of upwards of 
$0 feet has been found. 

* m * oc 1 # kid oat underground on the same plan throughout 
the district. This plan has been stereotyped all over the field, and 
is adopted without reference to its suitability to the different condi- 
tions obtaining in the various seams worked. Indeed, it has been 
adopted apparently more with reference to the prejudices of the 
native miner than from economical considerations. Galleries are 
r t cava ted to the full height of the seams is feet to 16 feet wide, leav- 
ing square pillar* of varying sixes to support the roof, many acres 
being that often left on pillars. The native cooly insists ( and he 
has his own wa y very much in this coahfield ) on commencing oper- 
ations at the roof and working downwards until the full height of the 
•e*m has been excavated. His chief and dearly-prixed weapon is 
»‘ttber or crowbar with sharp point at one end. With this he 
*»ashes the coal, standing always when at work. He never 
%T *** ** 1 °** k*‘ cleat/ Gangs of four or five men occupy 

gallery. They are paid by the bucket or tram of steam coal 
* Nttll delivered at the pit bottom. If any timber has to be set 
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np in * working place, ft man of the carpenter caate C Cl^ n 
who Is staid a daily wage, most be sent for the pnrpeaa. 

" Women and chfidren work underground, and are prinrij^ 
employed in canrying the small coal and duet. They tn ako ^ 
by the trim or bucket The women often taka their habit*. lwq 
and three months old, down the mine, taking with thdb also a sou!} 
cot on which the child sleeps or plays while hi parents are at 

* Access to the mines is very generally by iodines opening 
the surface. 

41 In the eastern pan of the district the scams are for the non 
part hat in the central and western pans Urn strata are often steep 
(the general dip being southerly hand intrusions (dykes ) of tup 
rock become more frequent The deepest shafts are about 150 
feet* the largest pan of the coal yet won being from mock \m 
depths. Some fire-damp has been met with in the waters pan 
of the district. Cbanch Colliery ( west of the Banker ) r beloagutf 
to the Bengal Coal Company, was abandoned some years ago after 
an explosion in which several men were burnt, some of whom died. 
At Sanctoria, alto belonging to the Bengal Coal Company some 
men were burnt in 188$, 

“The collieries of Kumardubhi and Liakdee have already bees 
mentioned. Thousands of tons of coal have been won from the out- 
crops merely of these magnificent seams, and thousands of toss still 
remain to be worked without indenting on their resources at say 
greater depth. 

“ The ' Batm * is the principal caste which supplies cosl-cutten 
for the district In some respects the Baud colliers' characterinic* 
are amusing, like those of his western prototype. He is very fend 
of getting drank, especially at the week ends, and very disinclined 
to go to work on Mondays. He is good tempered and improvident ; 
it is a difficult matter to persuade him although he is always paid a 
* ticca * ( contract ) rate for his work and could easily increase he 
earnings, to do more than will, with his wife's contributions, 
the household in rice and himself in drink for the day. The nearly 
universal and very bad custom in this district is to pay each evening 
for the work done during the day. The collier or cooly has of** 8 
to wait about until 8 or 9 p.w. for his money. He then go** 
cheerfully home* and remains up half the night drinking and 
in| with hisjpmpanions (he is very social in his habits )> iacomf*** 

C 1414*41. 
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bwriblr kw *W> W* ft»ele»* tom-tom. I* (he morning he trudges 
tact, mr ofie* • eT « n weight mile* (a distance of conne travelled 
twice a day) to work and ii down the pit at 9 or to *.«, All da;, 
la dm faurral* <* »«**. he sock* the comforting hobble-bobble.* 
"The light which the collier carries with him is exceedingly 
primitive. *He gets an allowance of oil in proportion to the number 
of tranu e< coni he ait*. Every morning he draws at the godown 
mfccient for his requirements during the day with an allowance 
Of cocon thread or old rags to serve for wick. This oil he bums in s 
• chiragh.* or amaO piece of atone hollowed out into the shape of a 
bom (a piece of die from the roof oi hi* house is often substituted). 
In this he (dices n small quantity of oil and a portion of wick. 
Any oil be can save from hi* allowance it his perquisite, and he can 
carry it home. M*k ni and castor oil are the chief oils used. 
Some of the mines are lighted by kerosene, burnt in small tin 
lamps holding about two ounces, with small circular wick*. The 
native does not like this plan to well, as be cannot use it to rub 
on his body or to season his food, a purpose for which makui 
oil ts used. 



Kindi of »!j 
*a ployed. 


“The ventilation of the underground workingi receive* ver y 
little attention, and in most collieries none at *11. The great freedom 
from fire-damp, and the lofty seams exploited, lave kept this 
question in the background. The ignorant native has noi yet 
resitted that his health snd longevity are in question, and he has 
besides helped much to prevent ventilation becoming a necessity, 
by the wtmderfal power of endurance he has shown, and which 
enables him to work for hours at the bottom of a sinking shaft with 
water pouring over his naked body, or to work all day long, or day 
alter day in driving a ' rise ’ gallery, perhaps hundreds of feet from 
any current, in an atmosphere which is fetid and laden with steam. 
This is a blot on the mining of the district and ought to be 
speedily removed. 


VsnuiaOe*. 



Production. 

The increase in recent yean of coni production in India is very ^ TtU * 1. 

^Wwlcw Iq 1895 it amounted to no less than 3*537,810 tonsl A 77 t lmt 
**" ed “ RmMms*. This is nearly half as much again as 
for 1894, and an increase of more than 50 per cent. 1 


• Sju* for native hooka or pipe.— Ed. 
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compared with I be eve sage foe the three previous yean, fa .y 
the quantity wm greater still, $*$48,01 3 ton*. Thete figure* wt*£ 
•w# to be a trustworthy indication of an increase in the gtaenJ 
commercial and industrial prosperity of India! since the at*** 
consumed for domestic purposes is inappreciable, nearly the mm 
quantity being consumed fa steamships, railways, and factory 
The average price of Bengal coal is Rs per ton at the pit's moeth. 
Picked coal sells at from R$ to R4 a tom 

The output for 1896 [and 189;] of the principal collieries b 
given in a Table appended to this Report (Table L) 

Import* and Export*. 

The imports cl coal from foreign countries into India in 1894-95 
amounted to 808,713 tons, more than three-fourths of which were 
taken by Bombay* fa 1895-96 the imports felt to 746,8501***,* 
Nearly the whole of the foreign coal is derived from the United 
Kingdom ; Australia, and, in a smaller degree, japan are among 
the countries whose exports of coal to India show a considerate 
advance, although together their output is Isas than onc-t*tm«tt 
of that of the United Kingdom. The statistics of the last few year* 
show that India is relying more and more on her own field* 41 4 
source of supply, the increase in the amount of coal imported being 
small as compared with the enormous advance in the amount piy 
duced internally. It may be safely concluded that the complete 
cessation of foreign imports of coal is only a matter of time. 

With regard to the export of coal from India; in 1895, 53,565 
tons, representing a value of £5,00,3*6, left the country; io 1*9*, 
the exports reached 79,989 tonvf Nearly the whole of this went 10 
Ceylon, not for internal use, but to meet the large demand for sets* 
traffic at Colombo. Ceylon now obtains from India what the formerly 
took from Europe, and chiefly from the United Kingdom, ft it 
stated that complaints have been recently made that Bengal coal 
is too" dirty M , to be suitable for use by the Ceylon Railways* Th» 
is a difficulty which ought to be easily overcome, for there is plenty 
of suitable locomotive coal in Bengal 


Chemical Examination. 

The chemical examination of the various samples of Indian cm! 
has been confined, in die tot instance, to those points which tie d 

* Corresponding figures for i 896'97 481,036 to m% 

4 t » » - *33478 * 

C. 1414*41. 



Ledger. 



cm *m*J * (». 8.0 \ COAL 


fepoftsnce in determining the general quality ol each coal aod in 
tedkanag the particular purposes for which it is suitable. In car- 1 
tain cates these data have been topple mamed by ultimate analysis 
f(KNsbtiabi} k the determination of carbon and hydrogen. The i 
ccmrhoentt which have been determined are : fixtd tar fan, per. 
haps the vtm significant datum not only in reference to the value j 
of the coal as such, but also as affecting the quality of the cole («. e , t ! 
Iscd carbon and ash) obtainable from it; ask, or mineral matter, j 
a high percentage of which is characteristic of an inferior coal j I 
taitliU metier, including bituminous constituents, gaa and water ; ! 
/*<>*»'» *■ kige proportion of which is objectionable for moat of 
the purpose* for which coal is employed, and especially for the 
smelting of iron. 

In addition to the foregoing constituents, an approximate deter* I 
mtwtuon has been made of the heat-producing power of the principal | 
coals by ascertaining the thermal palm* or talari fa rfmraU*/. The 
general characters and caking quality of each coal have also been 
recorded. 



CalerMte 

vatu* 


Methods of Examination. 


For purposes of reference the following particulars of the methods 
employed are given : — 

Sa mpfing. — Pieces of several pounds weight were sawn from the 
Urge blocks, Weighing from J-i cwt. in most cases, which formed 
the specimens, and these were completely broken up and averaged. 
The specimens generally, as received, were stated to be fairly re- 
presentative of the seams from which they were takes. 

Terhmical anal^H*,—' The percentages of fixed carbon, volatile 
matter, sulphur mi ash were determined under the following con* 
dttions;— 

About O't gram of the finely- powdered coal was weighed out into 
a tared platinum crucible ; the latter was supported i j inches above 
Uw working bench, and heated over a No. 8 Fletcher Bunsen burner, 
working at full power for two minutes ; it was then immediately sub- 
Jected to a blow-pipe flame for two minutes longer, being kept at a 
bright red heat. After cooling in a desiccator it was weighed and 
the loss reckoned as volatile matter, which, of course, included mois- 
t*re- The well-fitting lid of the crucible was not removed during the 
whole of tins process. In the case of’eaking coals a very small 
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of toot semstimm remained os the under tldtef tfcehd^ 
oacaped eombustkm. Them determinations vet* made m dupScvt, 
•»d passed if the difference was sot race than cr$ to 0*4 per cent,* 
tbiiiftsft. The crucible «u then pet into a muffle furnace whh 
SM half off, and heated rod! nothing hat ash renamed* when it «* 
coded m fee desiccator and weighed. The loat wm ‘reckoned u 
fixed carbon, and the residue as tab; the colour of the art will i* 
found recorded in die tablet* 

For the estimation of the telpher aboet 1*5 grama of coal vtte 
feted in a plat in nm dish, with 50 grams of the following 
mixtvre Sodium-chloride, 4 parte; potassium nitrate* 3 puti; 
aodiam carbonate (dry), 1 pert The mi stare wat slowly heatei 
■ad, after a short time, it deflagrated and became liquid ; when coot 
it solidified into a white cake, which was dissolved in boiling water ; 
the solution was filtered, acidified with hydrochloric add, and, while 
quite hot, precipitated with barium chloride. By keeping the beaker 
and Its contents warm on the water-bath for three or four hours, the 
precipitate of barium sulphate was obtained in a granular fora my 
suitable for filtering. Most of the filtering wax done through a fcfc 
of asbestos placed in the bottom of a perforated platinum crucible, 
with the help of a water pump; this being a modification of Goody's 
method. Careful test-experiments showed that, in point of accuracy, 
this method was at least equal to that ordinarily used, pin.. igniting 
the precipitate of barium sulphate in a crucible; it is for speed much 
to be preferred. These estimations wore made in duplicate, a differ- 
ence of 0*3 per cent, being considered quite allowable after consid- 
erable experience. In some cases the sulphur left in the coke wat 
estimated. 

Ultimate analysis.—' This was conducted on selected cosh m 
the usual manner. The coals were first dried in a current of hy- 
drogen gas at iso 9 C. for half-an-hour; this was done by pushing 
the platinum boat containing the weighed quantity of coal imo the 
centre of a long pace of wide glass tubing, which itself was passed 
through the walls of a saucepan. Hydrogen was led in at one end 
and allowed to diffuse through a small piece of fine tubing packed 
with cotton wool* inserted in a cork at the other end* A burner ei* 
lighted under the saucepan, and a thermometer fixed into a hok ta 
the lid } a wty convenfeot ui-baih was thus obtained. The caA 
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burned in Ae usual w« y m a piece of bard 
glut tebbtf* Tbe tube uaed m filled to a length of i 5 fetches with 
tapper oxide (boo wire), tad to the extent of inches with tend 
these materials being kept in position b y plug* of fine 
copper goose. The toed length of the tube m shoot 34 inches, 
ft wifi be noticed that the amount of uh, at determined in the com* 
Ig afao, wm hi some cases distinctly higher than when estimated by 
the technical method. This is doubtless due to the presence of iron 
fo 4 other mineral substances in the ash, which are left in a higher 
tale of oxidation after being bested in oxygen. 

ffc* Cmi+rij lo EquitnUni has been determined by means of 
Thompson s calorimeter, the apparatus being previoutly standardised 
bf the combustion of material of known calorific value and the 
ttctt mr f correction applied to the experimental numbers. The 
retails are stated in large calories. 

the services rendered in connection with the experimental work 
b? pf, f, tfthn, Special Assistant Chemist in the Scientific Depart* 
B*ni* and b y Mr A. M. Crlghton, Junior Assistant Chemist, merit 

efikial record. _ 

Results* 

The results obtained in this examination are given in the tables 


T SSS." 


tigmy 


Appended u> this Report, the various samples of coal being arranged j 
under the provinces from which they were obtained (Table II,). ! 

For convenience of comparison, and also to render possible a c ^Sm£* 
gefienl survey of the figures, they have been plotted in curves on the 
diagram • which la appended. A table of previous analyses of 
Indian coals U alto given, to which is added, for comparison, 
analytes of typical British coals (Table lit). To those familiar with c**/, *#. 
the technical valuation of coal the data need little explanation or com* 
went. It wOl be seen at once that Indian coal varies much in com* 


position and quality. Most of it is quite suitable for ordinary pur- 1 **££***£]” 
poses, whilst some of the samples, t certain of those from Bengal tSSSutUab 
and Genual India, are of excellent quality, equal to that of some of 
the best British coals. It may be useful to draw attention to the 
chsracteristicsof tbe coal of each district. 

ASSAM , — The coal from Makum is regarded as one of the best *ato 1*. 

flf the Indian steam cods, though this is scarcely borne out by the 

• Not reproduced.— Ed. 
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two simples no* repotted on. The uh if remsrlsbly small, ^ 

lam rm (cipher is Ugh. NeStiier M the two insipiee examined cuntainedOa 

very high percentage of fixed carbon (757 per cent) recorded ^ 
Mr. F. R. Mallet in h»« « Memorandum on the CaaMdde cl *— m 
«MMr. ^1876), («* Table I 1 L). One of the samples gave a rather aoft ad* 
containing much sulphur, die other *u uoo-caking. . 

Oe w wtf The maple from CKt rrmptmp , though low bush, nu»m 
much telpher. It it, however, n hard caking coal, homing fib 
canncl- The maple examined difiert considerably from the 
rmf f, m. ported on by Mr. dnmee Prlnaep (r« Table 111 .). An accoont oi the 
Cbenaponjl field haa been given by Mr. T. Da In Touche (‘ Records 
of the Geological Survey of India,'— Vol. at, Part 3, 1884). TU 
■art li ae . maple from MaoflonO it similar to the other Assam' coals, but 

Omf. p. n. differs very much from the two samples analysed by Mr. F. R. MtIM 

{m Table III., 1 Records, Geological Survey of India,— Vol. 


MhaVaBsr. 

lUtlOUHl 

MrHir# 

Sheet* 


KIUa*BaUm. 


1875), The mmple from the Dtkhu is a notKalieg 

bituminous coal. 

All the Assam coals are remarkable in being comparative!; free 
from mineral constituents (ash). They are probably serviceable u 
(team coals, but the samples examined contain too much sulphur for 
use in iron-smelting. 

BALUCHI STAX — The KhoU coal is tertiary and tomeahu 
bituminous. Of the two samples from the Khoet colliery, that from 
the Khost seam is probably a serviceable caking steam coal, conuo- 
ing, however, a large proportion of sulphur. That from the Km- 
IfoMsw seam contains little sulphur, and has the characters of a fasc 
caking coal which furnishes more heat when burnt than would be 
anticipated from the analytical number*. 

BJB.VOdiL.— The coat in Bengal varies greatly in quality ; wed 
of it la excellent, the fixed carbon ranging between 50 and 60 jm 
cert., and the calorific value exceeding 6,000 cals. (= about » 
British thermal units), whilst the asb often does not much exceed, 
and In some instances falls below, to per cent,, and the sulpha * 
frequently present In but very small proportion. A great dealcf lb 
Bengal coal is serviceable steam coal. Many samples cake w 
contain little sulphur, and the coke Is *eidore suitable for 
smelting. 
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tic Mmples of Bengal cod were derived from the fol* 

coffiariw 


lUwgwj- 

Sancton*. 

ginbtr. 

Seanole. 

Kamardabhi. 

Jemehiri. 


Madhubpur, 

Loyabad. 

Daltonganj. 

Feted*. 

Buggutdeah in jheria. 

Karharbari (Giridih). 

Barmondia, 

Sodepor. 

Lochipur. 

Ltakdee. 

Gbootick. 

Ktmcha, J 

Baratchak. 

Kooldeub. 

Chaitabad. 

Jeyramdattgah. 

Moulkanu 

Dhadka. 

Nandi. 

Relrooi. 

Kalipahari. 

Borrea. 

Kustore. 

Saknpur. 

Paifabari. 


The analyses of Karharbari coal agree well with those pub- 
Idwd b y Or , 8alse (Table III.)* From this coal a considerable 
qouuitf of coke it produced, at present chiefly in the Anchor 
rectangular oven, partly for locomotive tervice and partly for use in 
the East Indian Railway Company's foundry at Jamal pur. 

The Barak ar coal has the reputation of being a first-rate steam 
coal and a certain quantity of coke containing very little sulphur is 
produced from it, Sanctoria coal is considered to be a good gas 
cm2, to also is the €HH4ih coal, which is used by the Calcutta Gas 
Company. 

BITJMfX— Only two mm pies have been received from the 
Berma Coal Company. The origin of the coal Is not stated, but it 
** probably derived from the Shtcebo district, about 60 miles above 
Ikadalay and four, or five miles from the Irrawaddy. That from 
&e reof of the seam is an inferior non.caking coal difficult to bum, 
» that hi calqpfic equivalent could not be ascertained. That from 
*** floor of the seam is valueless, being nearly incombustible and 
fede better than shale. 

VRXTMAL INDIA— -The Umaria Government Colliery In 
** %***& district, from which all the samples came, produces coal 
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of various qe* Mtfra, None of it tsftrsHa* or aqatl I oAoBm 
cool, the ash being high and the fixed carbea ami tfa aknk 
equivalent smalL The sulphur, however, is not txoeoiue, «a4 
picked cool may bo amictoble for locomotive am and fa ^ 
°ther purposes. It does not coke and therefore coapot ferahfc mfa 
Hone of the preoeat aomplef are. equal to that analysed by the (fafc. 
gicol Survey in 1884 (Table IIL). 

CEJTTJWZ PJtOFJifCJW. — Four tompico were reccfaf 
frmn Mohp*M f fix bom PForera, and dwa from Omimmmn, 
The Mohpani samples, tent by the Nerboddo Cool and Utm Co*, 
pony, are non -caking coala of fair quality, the sulphur is small, bet » 
two samples the ash is high. Theatre inferior to the maple rf 
which an analysis is on record (Table III). 

The samples sent from the Government Colliery of Warn ut 
all non-caking coals resembling those bom Mohpani ; the fast 
carbon is, however, usually lower and the sulphur higher. Theft a 
said to be excellent iron-ore and limestone in the Warora dturiei, 
which might be worked if a caking cool could be found. At 
present nearly the whole of the output of the Colliery is employed on 
the Great Indian Peninsula Railway with which the colliery is ton* 
nected by a branch railway joining the main line at Wardah Jok- 
tioa, about 50 miles distant. 

The Gadawarra coal is somewhat similar in its proportion of fud 
carbon. In two samples the ash is high but the sulphur low. 
This coal differs bom that of Mohpani and Warora in caking *«& 
The Gadawarra seam is not far from die Mohpani and close to tte 
Gadawarra station on the Great Indian Peninsula Railway, sheet 
80 miles from Jabalpur. 

NIZAM’S DOMINIONS .— The two samples of coal fro* 
Hyderabad (Singtreni) are of fab quality as atom cods. On 
does not coke, and the other only slightly. In one the sulphur bio*, 
in the other rather high, and the same remark applies to the ask. 

MADRAS.— H 0 samples were received bom this Province. 

PANJAB, — The samples were obtained from Da*4*t> F&K 
B*gk<mw*Ua f and Skakrif. The Dandot sompk ts a feed 
non-caking steam cool, with a relatively high calorific value, 
low in fixed carbon. The Pidh is a similar but rather better no* 
caking steam coal *with a somewhat high proportion 
{The Bag&afaBa is an inferior coal which cakes ifigNf* ** 
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bfWWO. *o* »*Ty dtttj . m raw 

JlbcmtUPlU AMOtMM 
Of Qfctti dOpO>*. , 

Wkfte , , Bntit co*!, 

bnttte tod herd, hi ; 

pise*, hit * pIKby 
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Uffc gr*y . Dolt Wort co*t with . 

bright MUhH !« ; 

Hmo, (u«v«« *cc*> ; 

«fo»*By wtth t »iifc* j 

frirtert, milter herd, I 

UWy U*0*. 

Cm* , , Qcee, bright coot, «**ity 

brekr*. herd, but with 
*t4t petebra. 

r»»* , , to wdMtftocd topon, 

port doll *od part 
bn*M «*4 glwroW 
dote, fatety tm |h ( 
e*<rvt that the bright 
layer* crambt* rcodBy, | 

Light Uwa , WcUd«f*td layer* *| 

doll end bright coal, 
the former to***, ib< 
Utter roil** brittle. 

! P**» * • Bright cool, factor** 

readily. Haute up ole 
1 dob eod bright por- 

\ firm, Dolt port to* 

toil rt, white I the 

hr® to readily 


A ckoa, rot her bright ; 
cool, eaUly brokaa. 


**\ **** '•** mi ■*» oMj Do, 
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**{ ** ***i ?t*T9 *r»i %*7* Do. 

** 1 #r * 4 ! »f** trjo o*gj Do. 


Dirty white . (Am tooted bright coal, 
doty, break* **ty 
cm by wtekmochW. 

Do. , Pali (o»l wKb bright 
layer*, dm, 

Rcddteh grey . Bright coal la Uyara, 
dm, 

Dirty white . Bright coal la lopam, 
break* coolly, <te*a. 
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Afi commw^*** 00 * regarding The Agricultural Ledger should 
w pressed to the Editor, Dr. George Watt, Reporter on Economic 
fW*** 10 Government of India, Calcutta. 

IV objects of this publication (as already stated) are to gradually 
A tvg \op sad perfect our knowledge of Indian Agricultural and Economic 
*c*t*on*. Contributions or corrections and additions will therefore be 
welcome. 

la order to preserve a necessary relation to the various Departments 
d Government, contributions will be classified and numbered under certain 
Thus, for example, papers on Veterinary subjects will be regis* 
irfti 1 under the Veterinary Series ; those on Forestry in the Forest Series, 
l of more direct Agricultural or Industrial interest will be grouped 
^cording as the products dealt with belong to the Vegetable or Animal 
Kingdom. In a like manner, contributions on Mineral and Metallic sub- 
lets will be registered under the Mineral Series. 


Vm tkttei sad tbc title-page may be removed when the subject-matter it filed i# its proper place, 
«*s* 4*4 to tbs Utter and cm caber shown at the bottom o i each page. 



NOTICE. 


Future (met of tbit publication placed wider either the " Sped*] V«ev 
■ary " or “ Special Foreat Seriea " will not be included in the annual emwenaoe. 
8acb pa pen are printed for Departmental puipoeet. Their onfortonaie iaclws* 
in the ayetetn of annual numbering hat led recipient* of the ordinary mu a 
think their set* incomplete. 

The following pamphlet* have already appeared a* Special tenet, and hue m 
accordingly bean fnrnlihed to the public 

1894 . Noe. 8, 9, 10. 11, 1 J and 15. 

1896 > No. 8. 




